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AppendixA.
Health questionnaire and consent forms.
4
IIUniversityCollegec,Cllichester
Beforewe can carryout anyphysiologicaltestson you,
we have to checkthat youare in a reasonablyheathly
conditionto undergostrenuousexercise.
PLEASE completethe followingquestionnaireaboutyourself.
ALL informationwill be treated as strictly confidential.
Bishop Otter Campus
College Lane. Chichester







SEX {MIF} I IAGE:




Sedentary Activity Active O
Hi9hly
Active o
[!]In tenns of • fitness • how would you best describe your present level?
O
MediUm D OHi9hly 0
VeryUnfit Fitness Trained Trained
[})How do you view your •current bodywelght •? Are you?
Under Oldeal DSli9htly OVery 0
Weight Weight Overweight Overweight
[]jA...you, or. haveyou ever been a •smoker •?
YES:r----.If YES,howmanydid yousmoke?
[!JOo you drink' alcohol'?




If YES, do you consldj YOUj to be a - ?
Very Light Light DModerate
Drinker Drinker Drinker
[!)Have you had to consult a doctor within the last 6months? If so, say briefly why?
[2]Have you suffered from a bacterial I vlrallnfectfon, In the last 2weeks?
YES: I I NO:
If so, saybrieflywhy ?
[!IAre you taking any form of medication?
If YES,givedetails:
YES: NO:
Strongly Committed to Equal Opportunities
University College Chichester is a company limited by "
, , guarantee. registered III England and Wales. Registration Number: 4740553.
Registered Office: Bishop Otter Cam C II 'pus. 0 ege lane, Chichester. West Sussex PO 19 6PE.
[!]Are you a ' Diabetic' 1 YES:
If YES, give details:
[!Q]Are you a current or past' Asthmatic' 1 YES:
If YES, give details:
[IT]Have you ever suffered from' Bronchitis' 1 YES:
If YES, give details:
[gJDO you suffer from any form of ' Heart Disease '1
. YES:





[3]].s there any' history' of Heart Disease in your family 1
YES: NO:
If YES, give details:
[EJDo you currently have ~ny Muscular or Joint Injury 1
YES:
If YES, give details:
IJ.]]Have you ever suffered from' Hepatitis' 1
If YES, give details:
YES:
mJHave you ever had a' Blood Transfusion' 1 YES:




DIIAre you I or have you ever been considered as, at 'risk' from AIDS - [ Acquired
Immune Deficiency Syndrome] 1
YES: ..___,I NO:
[]!]Have you had to suspend your' normal' training routine, for any reason in the last
2weeks 1
If YES, give details:
YES: NO:
mlLASTL Y, Is there anything to your knowledge, that could prevent you from completing












West Sussex. PO 19 6PE
Fax: (01243) 816080
Tel: (0 I2~3) 816000
WWW.ucc.ac.uk
INFORMED CONSENT FOR PHYSIOWGICAL TESTING
PROCEDURES
I, (PRINT NAME & DATE) _------------
hereb, give m, consent to participate in the exercise testes) explained to me.
I am satisfied that I understand the procedures inoolved & accept the
possible health risks due to the strenuous nature of exercise testing.
In particular, I am awzre of the possible dangers of certain blood borne
diseases (RN,Hepatitis B, etc) associated uith blood sampling.
Also, I recognite that I am at liberty to uithdraw m, inwlwment at an,




Strongly Committed to Equal Opportunities
University College Chi~ester is a company limited by guarantee. registered in England and Wales. Registration Number: -4740553.
RegIstered Office: BIshop Otter Campus. College Lane. Chichester, West Sussex PO 19 6PE.
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APPENDIXB
(relevant to chapters 3 and 7)
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AppendixB.
Chapter 3 and 7: Anthropometric and physiological profiles of dinghy sailors.
Anthropometric data for British Olympic sailing
squads reported in chapter 3.
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Chapter 3 and 7: Anthropometric and physiological profiles of dinghy sailors.
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Please find enclosed the results of your fitness tests conducted on the 29th June 2003.
Test 1: Cycling OBLA (Onset of Blood Lactate Accumulation test). OBLA is a standard
reference point equivalent to 4.0 mmol of blood lactate. .
This Test-srrn bike 11/6/02 20/9/01 13/12/00
Power at OBLA: 248.3 watts 212.3 watts 212.7 watts 218.5 watts
Power/weight ratio: 3.36 watts/kg 2.91 w/kg 2.97 w/kg 3.16 w/kg
Oxygen consumption: 43.4 ml/kg/min 48.2 ml/kg 49.9 ml/kg 515 ml/kg
OBLA heart rate: 176 b/min 176 b/min 179 b/min 178 b/min
RER value 0.91-0.98 0.90 -1.01 0.86 -1.01 0.91-0.98
, Body Weight 73.9 kg 72.9 kg 71.8 kg 69.1 kg
Test 2: Rowing V02 max test:
This Test-srrn bike 11/6/02
V02max: 62.4 ml/kg/min 62.3 ml!kg/min
Max Heart rate: 199 b/min 198 b/min
Max Power: 402.0,watts 335.5 watts
Max power!weight: 5.44 watts/kg 4.60 watts/kg
OBLA V02 + Max V02: 69.6 % 77.3 %
MaxRER: 1.12 1.11
Test 3: Isometric leg strength (quadriceps):
This Test 11/6/02
Right leg: 935 Newtons 976 Newtons
Left leg: 899 Newtons 938 Newtons
Average leg strength 918 Newtons 956 Newtons
Test 4: Leg Endurance (left leg) at 600 Newtons:
This test
Time to fatigue: 45.1 seconds
Mean force: 605 Newtons
Test 5: Dyno strength testing (all body):
Bench pull Bench push Leg push
1. 92kg 64 kg 137 kg
2. 84kg 60kg 141 kg
3. 82kg 59 kg 141 kg
Mean: 86kg 61 kg 140 kg
Performance Index (PI): 5.15 3.58 7.89
Mean PI (all sailors): 4.75 4.30 9.30
Test 6: 40 second sprint - rowing:
Peak power: 548 watts
Time to max: @ 13.5 sees.
Performance Index (peak power): 30.7 (mean for others 34.4 with a peak of 47.3 ...Laser sailor)
40 sec Average Power: 496.7
Performance Index (power/weight): 27.8 (mean for others 28.2 with a peak of 36.9 - Laser sailor)
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42.2mm Body fat 16.8% (15.1 % June 02)
ih November 2003
Dear .
Please find attached the results of your fitness tests conducted on the ih November 2003.
Test 1: Cycling OBIA test (Onset of Blood Lactate Accumulation test). OBIA is a standard













Test 2: Cycling V02 max test:
V02 max: 542 ml/kg/min
Max heart rate: 188 b/min
Max blood lactate: 6.51 mmol
Max Power: 413.8 watts
Max RER: 1.14
V02 OBlAIV02 max: 84.9 %
Test 3: Isometric leg strength (quadriceps):
Right leg: 766 Newtons
Left leg: 720 Newtons
Average: 743 Newtons
Test 4: Leg Endurance (right leg) at 600 Newtons:
Time to fatigue: 29.5 seconds
Mean force: 568 Newtons














Test 6: 40 second sprint - rowing:
Peak power: 563 watts
Time to max: @ 19 secs
Performance Index (peak power): 28.5 (average 34.1)
40 sec Average Power: 512.4 watts

























41.4 mm Body fat: 16.6 %
6th January 2004
Dear ,.
Please find enclosed the results of your SRM cycling tests (OBLA & V02 max tests) performed on the
21st November 2003. OBLA is a standard reference point equivalent to 4.0 mmol of blood lactate.
Test 1: OBLA test:
This Test 3n;03 16/5/01 12/2/00
Power@ OBLA: 330.0 watts 308.8 watts 3035 watts 3445 watts
Power/Weight ratio@ OBLA: 4.22 watts/kg 3.93 watts/kg . 3.83 watts/kg ·4.31 w/kg
Oxygen consumption @ OBLA: 52.0 ml/kg/min 51.9 ml/kg 49.4mI/kg 56.0 ml/kg
Heart Rate @ OBlA: 155 b/min 162 b/rnin 156 b/min 160 b/min
RER value: 0.91-0.93 0.93 -0.99 0.95 -1.03 0.91-0.97
Body Weight: 78.1 kg 78.5 kg 79.2 kg 79.9 kg
Test 2: V02 max test:
This Test 3n;03
V02max: 67.4 ml/kg/min 64.8 ml/kg
Max Heart rate: 197 b/min 190 b/min
MaxRER: 1.19 1.18
Max Power: 458.4 watts 427.6 watts
Max lactate: 12.4mmol 11.2 mmol
OBLA V02 /V02 max: 77.2% 80.0 %


















87 kg (91 kg)
4.85 (4.94)
4.85









Performance index for peak power:
40 sec Average Power:






































20.5 mm Body fat: 82 % (9.8 % in July 2003)
28
11th February 2004
Dear 9/.6 'S'cc.r If-
Please find enclosed the results of your fitness test conducted on the 2nd February 2004 ..
Test 1: Cycling OBLA (Onset of Blood Lactate Accumulation test). OBLA is a
standard reference point equivalent to 4.0 mmol of blood lactate.
This test-srm 8/5/03 1/8/02 8/3/02
Power/Treadmill speed at OBIA: 325 watts 14.6 km/h -155 km/h 14.3 km/h
Power/weight @ OBIA: 3.88 watts/kg ****** ****** ******
Oxygen consumption at OBIA: 49.0 ml/kg 50.9 ml/kg -52.0 ml/kg 50.4 ml/kg
OBIA heart rate: 160 b/min 168 b/min -170 b/min 171 b/min
RER value: 0.93 - 0.96 0.95 -1.02 0.91-0.97 0.97-1.02
Body Weight: 83.8 kg 81.0 kg 80.7 kg 81.5 kg
Test 2: Cycling V02 max test:
This test-srm 8/5/03 1/8/02 8/3/02
V02max: 65.2 ml/kg 65.0mlikg 62.2ml/kg 65.7 ml/kg
Max Power: 487.4 watts ****** ****"'* ******
Max Heart rate: 184 b/min 191 b/min 188 b/min 188 b/min
OBIA V02 + Max V02: 75.2% 78.3% 83.6 % 76.7%
MaxRER: 1.16 123 1.28 1.10
Test 3: 40 second sprint - rowing:
This test
Max power: 875 watts
Performance Index (peak power): 45.0
Time to max: @ 10.2 sees
40 sec Average Power: 678.2 watts










Test 4: Dyno strength testing (previous results in brackets):
Bench pull Bench push
91 kg 81 kg
84 kg 85 kg
81 kg 82 kg
85 kg (83 kg) 83 kg (75 kg)











Mean PI (all Laser sailors):
Right leg (120° at knee):
Left leg (120° at knee):















Test 6: Leg Endurance at 600 Newtons:
This test
Time: 66.0 seconds
Mean force: 579 Newtons














Please find enclosed the results of your fitness test conducted on the 15th October 200~.
Test 1: SRM cycling OBLA (Onset of Blood Lactate Accumulation test). OBLA is a standard





















Test 2: Cycling V02 max test:
V02 max: 52.0 ml/kg/min
Max Heart rate: 184 b/min
Max Power: 362.0 watts







Left leg (120° at knee):
Right leg (120° at knee):
Average:











Test 4: Leg Endurance (right leg) at 600 Newtons:
This test 21/3/03
40.5 seconds 32.6 seconds
580 Newtons 602.3 Newtons
Test 5: Dyno strength testing (previous test results in brackets):
Bench pull Bench push
89 kg 85 kg
88 kg 82 kg
87 kg 83 kg
88 kg (83 kg) 85 kg (83 kg)



















































35.5 mm Body fat:14.7% (125% in March 03)
31
10th October 2002
Please find enclosed the results of your fitness test conducted on the 4th October 2002.
Test 1: Cycling OBLA (Onset of Blood Lactate Accumulation test). OBLA is a
standard reference point equivalent to 4.0 mmol of blood lactate.
Rowing power at OBIA:
Power/Weight ratio @ OBIA:













Test 2: Cycling V02 max test:
V02 max: 58.2 ml/kg/min
Max Heart rate: 188 beats/min
Max Power: 366.4 watts















Right leg (120° at knee joint):
Left leg (120° at knee joint):
Average:





Right arm isometric strength:
Left arm isometric strength:
Average:



















Please find enclosed the results of running tests (OBLA & V02 max) performed on the
15th December 2003. OBLA is a standard reference point equivalent to 4.0 mmol of
.blood lactate.
Test 1: OBLA test:
This Test 31/3/03 2718/02 22/3101
Running speed at OBLA: 14.4 km/h 14,2km/h 14S km/h 14,7 km/h
Oxygen consumption: 52.2 ml/kg/mln 53.0 ml/kg 50.7 ml/kg 50S ml/kg
OBLA heart rate: 182 b/min 182 b/min 180 b/min 176 b/min
RER value 0.91-1.02 0.92-1.04 0.87-1.04 0.88 - 0.96
Body Weight 78.3 kg 77.0 kg 78.7 kg 78.3 kg
Test 2: Running V02 max test:
This Test 31/3/03 27/8/02 22/3/01
V02max: 61.6 ml/kg/min 58.4 ml/kg 59.1 ml/kg 60.4 ml/kg
Max Heart rate: 196b/min 195 b/min 194 b/min 190 b/min
OBLA V02 + Max V02: 84.7% 90.7% 85.8 % 83.6%
MaxRER: 1.12 1.06 1.11 1.01
Test 3: Isometric leg strength (quadriceps):
This Test 31/3/03 27/8/02
Right leg (120° at knee): ****** 1125 Newtons 1147 Newtons
Left leg (120° at knee): ****** 1094 Newtons 1110 Newtons
Average strength .........*** 1110 Newtons 1129 Newtons
Test 4: Leg Endurance at 600 Newtons:
56.7 seconds (582 Newtons)
Mean:
Performance Index (PI):
Mean PI (other sailors):
Test 5: Dyno strength testing (previous results in brackets):
Bench pull Bench push
95 kg 93 kg
93 kg 97 kg
89 kg 94 kg
92 kg (90 kg) 95 kg (93 kg)












Test 6: 40 second sprint - rowing:
Max power: 633 watts
Time to max: @ 12 secs (needs to be > 705 watts)
Performance Index: 34.1 (needs to be > 38)
40 sec Average Power: 515.7 watts (needs to be > 600)









16.1 Good (normal male values 14-18)





28.4 mm Body fat 12.1 % (10.7 % March 2003)
34
9th May 2003
Dear . )uo)~-r g
Please find enclosed the results of your fitness test conducted on the 7th May 2003.
Test 1: Cycling OBLA (Onset of Blood Lactate Accumulation test). OBLA is a standard
reference point equivalent to 4.0 mmol of blood lactate.
This Test· srm 7/S/03·srm 30/4/02 21/10/01
Cycling power @ OBIA: 291.0 watts 292 watts 270.1 watts 208.2 watts
Power/Weight ratio @ OBIA: 3.58 watts/kg 3.66w/kg 339w/kg 2.48w/kg
Oxygen consumption @ OBIA: 48.4 ml/kg/min 48.0 ml/kg ' 43.7 ml/kg 36.8 ml/kg
Heart Rate @ OBIA: 177 b/min 186 b/min 178 b/min 162 b/min
RER value: 0.93 -1.06 0.87 -1.01 0.92-1.02 0.90-1.04
Body Weight: 81.2 kg 79.7 kg 79.6 kg 83.9 kg





















Test 3: Dyno strength testing:
Bench pull , Benchpush Leg push
1. 96kg 86kg 155 kg
2. 95 kg 87 kg 178kg
3. 90kg 83 kg 156 kg
Mean: 94kg 85 kg 163 kg
Performance Index (PI): 5.05 4.57 935
Mean PI (other sailors): 4.70 4.30 9.00
Test 4: 40 second sprint - rowing:
Max power: 611 watts
Time to max: @ 14.8 secs
40 sec Average Power: 514.7 watts
Performance Index (power/Weight): 28.0
Isometric leg strength (quadriceps):
This Test 7/5/03 30/4/02 21/10/01
Right leg (120° at knee): 737 Newtons 776 Newtons 815 Newtons 753 Newtons
Left leg (120° at knee): 760 Newtons 810 Newtons 798 Newtons 785 Newtons
Average strength 749 Newtons 793 Newtons 807Newtons 769 Newtons
Leg Endurance (not performed this time):
Left leg at 600 Newtons = 58.2 seconds (x=569 Newtons)
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Please find attached the results of your fitness tests conducted on the 5th November 2003.
Test 1: Cycling OBLA test (Onset of Blood Lactate Accumulation test). OBLA .
is a standard reference point equivalent to 4.0 mmol of blood lactate.
Test 2: Cycling VOz max test:



























































Test 4: Leg Endurance (right leg) at 600 Newtons:
Time to fatigue: 11.1 seconds
Mean force: 574 Newtons














Test 6: 40 second sprint - rowing:
Peak power: 613 watts
Time to max: @ 10 sees .
Performance Index (peak power): 31.7
40 sec Average Power: 553.1 watts

























44.5 mm Body fat: 175 % (15.3 % in Oct 02)
38
26th April2004
Please find enclosed the results of your fitness test conducted on the 19th April 2004.
Test 1: Cycling OBLA (Onset of Blood Lactate Accumulation test). OBLA is a standard
reference point equivalent to 4.0 mmol of blood lactate.
This Test 21/02/04
309.5 watts 332.0 watts
3.91 watts/kg 4.10 watts/kg
51.2 ml/kg/min 525 ml/kg
173 b/min 173 b/min
0.87 -1.00 0.92 - 1.03
79.2 kg 80.9 kg
Cycling power @ OBIA:
Power/Weight ratio @ OBIA:
Oxygen consumption @ OBIA:
Heart Rate @ OBIA:
RER value:
Body Weight:














Test 3: Dyno Strength testing (previous results in brackets):
Bench pull Bench push
1. 90 kg 79 kg
2. 91 kg 79 kg
3. 81 kg 81 kg
Mean: 87 kg (91 kg) 80 kg (74 kg)
P.I. 4.86 (5.00) 4.33 (4.00)
Mean P.I. 4.85 4.35
Test 4: 40 second sprint - rowing:
Peak power: 546 watts
Time to max: @ 113 secs
Performance Index (peak power): 29.2
40 sec Average Power: 472 watts








(aiming for -710 watts)
(aiming for < 10 secs)
(aiming for - 38)
(aiming for - 600 watts)
(aiming for - 32)





Right leg (120° at knee joint):
Left leg (120° at knee joint):
Average:
Test 6: Leg Endurance (right leg) at 600 Newtons:
This Test
Time to fatigue: 53.7 secs
Mean force: 596 Newtons

























































Dear. . .5v6~5cr 12.
Please find enclosed the results of your fitness test conducted on the 12th April 2002.
Test 1: Cycling OBIA (Onset of Blood Lactate Accumulation test). OBLA is a
standard reference point equivalent to 4.0 mmol of blood lactate.













Test 2: Cycling V02 max test:
V02 max: 64.0 ml/kg/min
Max Heart rate: 191 beats/min
Max Power: 486.2 watts
OBlA V02 + Max V02: 73.1 %
Max RER: 1.15





Right leg (120° at knee):
Left leg (120° at knee):
Average strength











































Please find enclosed the results of your fitness test conducted on the 4th October 2002.
Test 1: Cycling OBIA (Onset of Blood Lactate Accumulation test), OBIA is a
standard reference point equivalent to 4.0 mmol of blood lactate.
This test-bike 28/6/02-row 5/11/01
Rowing power at OBIA: - 300watts •••••• - 270watts
Power/weight ratio @OBIA: 3.60 watts/kg •••••• 3.19 watts/kg
Oxygen consumption at OBIA: -49 ml/kg/min •••••• - 50 nil/kg/min
OBIA heart rate: -180 b/min •••••• 186 beats/min
RER range: 0.90 - 0.99 •••••• 0.86-1.04
Body Weight 83.2 kg 802kg 84.7 kg
Test 2: Cycling V02 max test:
V02 max: 585 ml/kg/min
Max Heart rate: 192 beats/min
Max Power: 405.3 watts
OBIA V02 + Max V02: 83.7 %
Max RER: 1.13





Right leg (120° at knee joint):
Left leg (120° at knee joint):
Average:
Test 3: Isometric leg strength (quadriceps):
This Test 28/6/02
998 Newtons ' ... **.
874 Newtons **,...n










Right arm isometric strength:
Left arm isometric strength:
Average:
Body composition:















33.8 mm Body fat: 14.1% (11.7% June 02 - Mark)
(14.0% Nov 01 - me)
4-1 .
AppendixB.
Chapter 3 and 7: Anthropometric and physiological profiles of dinghy sailors.
Anthropometric and physiological profiles for Finn
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Please find attached the results of your fitness tests conducted on the 17111February 2003.
Test 1: Cycling OBLA test (Onset of Blood Lactate Accumulation test). OBLA is a standard
reference point equivalent to 4.0 mmol of blood lactate.
This test - srm 29/10/02-srm 30/10/01 27/2/01
Power at OBIA: 303.0 watts - 310 watts 266.9 watts 282.2watts
Power/Weight ratio: 3.03 watts/kg - 3.12 watts/kg 2.61 w/kg 2.82w/kg
V02at OBIA: 39.6 ml/kg/min - 40 ml/kg 40.2 ml/kg 38.6 ml/kg
Heart rate at OBIA: 184 b/min 185 b/min 168 b/min 174 b/min
RER value: 0.90-1.02 0.91-0.99. 0.91-1.00 0.90 -1.10
Body Weight: 100.1 kg 995 kg 102.2 kg 99.9 kg
Test 2: Cycling V02 max test:
This test 29/10/02-srm
V02max: 45.2 ml/kg/min 45.8 ml/kg/min
Max heart rate: 201 b/min 205 b/min
Max blood lactate: ***.*. 6.92mmol
Max Power: 384.4 watts 383.8 watts
MaxRER: 1.11 1.13
V02 OBIAlV02 max: 87.6% 873 %
Test 3: Isometric leg strength (quadriceps):
This test 29/10/02 30/10/01 12/7/01
Right leg: 947 Newtons 937 Newtons 913 Newtons 869 Newtons
Left leg: 955 Newtons 1019 Newtons 1028 Newtons 887 Newtons
Average: 951 Newtons 978 Newtons 971 Newtons 878 Newtons
Test 4: Leg Endurance (left leg) at 666 Newtons:
This test 29/10/02
Time to fatigue: 52.0 seconds 49.6 seconds
Mean force: 646 Newtons 649 Newtons
Test 5: Upper-body strength (isometric):
This test
Right arm: 1073 Newtons


































Total 68.5 mm Body fat: 22.7 % (23.2 % in Oct 02)
44
151b October 2003
Please find attached the results of your fitness tests conducted on the 111hOctober 2003
Test 1: Cycling OBLA test (Onset of Blood Lactate Accumulation test). OBLA








































Test 5: Upper-body strength (isometric):
This test
Right arm: 1056 Newtons
Left arm: 1010 Newtons
Average: 1033 Newtons


























































































Dear' SVt> 'l~CT ®
Please find attached the results of your fitness tests conducted on the 13th October 2003.
Test 1: Cycling OBLA test (Onset of Blood Lactate Accumulation test). OBIA is a standard





































29/5/03-srm 25n /OI-monark 17/10/00-
. 241.2 watts 258 watts 229.3 watts
255 watts/kg 2.70w/kg 2.44w/kg
35.0 ml/kg 375 ml/kg 36.2 ml/kg
177 b/min 184 b/min 190 b/min
0.89-1.00. 0.93 -1.01 0.88 - 0.99












Test 4: Leg Endurance (left leg) at 666 Newtons:
Time: 63.2 seconds
Average Force: 634 Newtons


























fell off seat (again)
fell off seat (again)
Peak power:
Time to max:
Performance Index (peak power):





























59.9 mm Body fat: 21.1 % (21.3 % May 03)
46
22nd January 2004
Dear' " Sv6"SEC'T ~
Please find enclosed the results of your fitness tests performed on the 21"1January 2004.
Test 1: Rowing OBIA test (Onset of Blood Lactate Accumulation test). OBIA is a standard
reference point equivalent to 4.0 mmol of blood lactate.
This Test 19n;OI 26/10/00 15/12/99
Rowing power@ OBLA: 335 watts 306.0 watts 325.6watts 299.8 watts
Power/weight @ OBLA: 3.26 watts/kg 2.98 watts/kg 3.07 watts/kg 2.99 watts/kg
Oxygen@OBLA: 48.5 ml/kg/min 453 ml/kg 45.8 ml/kg 50.9 ml/kg
Heart Rate @ OBLA: 181 b/min 175 b/min 178 b/min 182 b/min
RER@OBLA: 0.88 -0.98 0.87 -1.02 0.89 - 0.96 0.82 - 0.97
Body Weight: 102.8 kg 106.2kg 106.2 kg 100.3 kg
Test 2: Rowing V02 max This Test
V02max: 55.0 ml/kg/min
Max power: 468.4 Watts
Max power/weight: 4.56 watts/kg
Max heart rate: 192 b/min
V02 OBlAIV02 max: 88.2%
MaxRER: 1.11
Test 3: Dyno strength testing:
Bench pull Bench push Leg push
1. 105 kg 88kg 248 kg
2. 101 kg 92kg 293kg
3. 100kg 99kg 289kg
Mean: 102 kg 93 kg 277kg
Performance Index (PI): 4.63 4.37 12.93
Mean PI (all Finn/Star sailors): 4.90 4.60 10.50
Test 4: 40 second sprint - rowing:
Peak power: 691 watts
Time to max: @ 37 secs
Performance Index (peak power): 30.5 (looking for 38 = 860 watts)
40 sec Average Power: 6342 watts
Performance Index (power/weight): 28 (looking for 32 = 725 watts)












Test 6:Leg Endurance at 666 Newtons:
Time to fatigue: 623 seconds
Mean force held: 619.2 Newtons









33.5 mm Body fat:14.0 % (16.4 % July 01)
47
4th September 2003
Dear': .. Sub'S"" (9
Please find enclosed the results of your fitness tests (OBIA & V02 max tests) performed on the Concept rower
performed on the 3'd Sept 2003. OBIA is a standard reference point equivalent to 4.0 mmol of blood lactate.
Test 1: OBLA test:
Power @ OBIA:
Power/Weight ratio@ OBIA:










OBlA V02 / V02 max:








































Test 4: 40 second sprint - rowing:
Peak power: 831 watts
Time to max: @ 16.0 secs
Performance Index (peak power): 39.8 (mean for others 34.5 with a peak of 47.3 - Laser sailor)
40 sec Average Power: 703.2
Performance Index (power/weight): 33.7 (mean for others 28.4 with a peak of 36.9 - Laser sailor)
Test 5: Isometric leg strength (quadriceps):
Left leg (120°): 939 Newtons






















Please find enclosed the results of your fitness tests performed on the 6th April 2001.
Test 1: OBLA test (Onset of Blood Lactate Accumulation) on the Bike. OBLA is a standard














Test 2: Rowing V02 max test:
This test
V02 max: 56.7 ml/kg/min
Max Heart rate: 197 b/min
Max Power: 432.6 watts
OBIA V02 + Max V02: 76.9%
Max RER: 1.13








Performance Index (peak power):
Time to max:
40 sec Average Power:
Performance Index (power/weight):














Test 5: Isometric leg strength (quadriceps):
This test 15/5/00
1289 N 1209 N
1198N 1202N
1245N 1205 N
·Max strength right leg:
























Not tested 53.4 nil/kg 47.2 ml/kg
"'''''''''''''* 196 b/min 197 b/min
.*."'.* 423.6 watts 393.8 watts
•• "'*** 78.2% 795%































Test 6: Leg Endurance at 666 Newtons:
This test 15/5/00
Time: 122 seconds 111 seconds






Dear . 5V[;'SgX eo
Please find enclosed the results of your fitness tests (OBIA & V02 max tests) performed on the SRM bike on
the 26th March 2004. OBIA is a standard reference point equivalent to 4.0 mmol of blood lactate.
Test 1: OBIA test:
Power@ OBIA:
Power/Weight ratio@ OBIA:
Oxygen consumption @ OBLA:
Heart Rate @ OBIA:
RER value:
Body weight:






OBLA V02 / V02 max:








































Test 4: 40 second sprint - rowing:
Peak power: 670 watts
Time to max: @ 25.0 secs
Performance Index (peak power): 31.9 (mean for others 34.5 with a peak of 47.3)
40 sec Average Power: 597
Performance Index (power/weight): 28.4 (mean for others 28.4 with a peak of 36.9)
Test 5: Isometric leg strength (quadriceps):
Left leg (120°): 980 Newtons





















The results of your fitness tests performed on the 31st November ZOOI.
OBLA TEST: OBU test (Onset of Blood Lactate Accumulation) on the cycling
ergometer. OBU is a standard reference point equivalent to 4.0 mmol of blood
lactate.
Power at OBU:
Power/weight ratio @ OBU:






















Test 3: Isometric leg strength (quadriceps):
Max strength right leg: 1131 Newtons
Max strength left leg: 1035 Newtons
Average: 1083 Newtons
Test 4: Leg Endurance at 666 Newtons:
Time: 56.7 seconds
Mean force: 655 Newtons













Mean PI (all sailors):
Test 5: 40 second sprint - rowing:
Max power: 898 watts
Time to max: @ 8.6 secs
40 sec Average Power: 700.6 watts
Performance Index (power/weight): 36.9



























Chapter 3 and 7: Anthropometric and physiological profiles of dinghy sailors.
Anthropometric and physiological profiles for Europe
sailors reported in chapter 7.
52
c:o





































Please find enclosed the results of your recent fitness tests performed on the 11 tb March 2004.
Test 1: Rowing OBLA test (Onset of Blood Lactate Accumulation test). OBLA is a standard
reference point equivalent to 4.0 mmol of blood lactate.
Rowing power @ OBIA:
Power/Weight @ OBIA:







































Test 3: Dyno strength testing (previous results in brackets):
Bench pull Bench push
57 kg 55 kg
57 kg 59 kg
56 kg 59 kg
57 kg (56 kg) 58 kg (48 kg)







Mean PI (other sailors):
Peak power:
Time to max:
Performance Index (peak power):
40 sec Average Power:
Performance Index (av power):







Right leg (120° at knee joint):
Left leg (120° at knee joint):
Average:













































Please find enclosed the results of your recent fitness tests performed on the 4th Nov
2003.
Test 1: Running OBLA test (Onset of Blood Lactate Accumulation test). OBLA
is a standard reference point equivalent to 4.0 mmol of blood lactate.
Running speed @ OBLA:
Oxygen consumption @ OBLA:
Heart Rate @ OBLA:
RER values:
Body Weight:
Test 2: V02 max
V02max:


































Test 3: Dyno strength testing (previous results in brackets):
Bench pull Bench push
67 kg 65 kg
567 kg 69 kg
566 kg 69 kg








Mean PI (other sailors):
Test 4: Leg strength:
Right leg (120° at knee joint):















Test 5:Leg Endurance at 450 Newtons:
47.1 seconds (446.0 Newtons)













Please find enclosed the results of your recent fitness tests (25th November 2002).








1.09 (not a true max test)
Rowing power @ OBLA:
Power/weight ratio:
Oxygen consumption@ OBLA:




















































Right arm isometric strength:















Right leg (120° at knee joint):
Left leg (120° at knee joint):
Average:
Test 6: Hiking endurance @450 Newtons:
Time: 31.1 seconds
Mean force: 433 Newtons























Please find enclosed the results of your recent fitness tests performed on the 21"tMarch 2003.
Test 1: Cycling OBIA test (Onset of Blood Lactate Accumulation test). OBIA is a standard
reference point equivalent to 4.0 mmol of blood lactate.
This test 4/11/02 14/12/01 31n;00
Cycling power @ OBLA: 195.9 watts 174.3 watts 197.1 watts 184.8 watts
Power/Weight ratio @ OBLA: 2.84 watts/kg 253 watts/kg 2.81 w/kg 2.69w/kg
Oxygen consumption @ OBLA: 35.1 ml/kg/min 31.0 ml/kg 34.8 ml/kg 34.0ml/kg
Heart Rate @ OBLA: 173 b/mln 166 b/min 173 b/min 175 b/min
RER values: 0.89 -1.05 0.72- LOO 0.89 -0.99 0.78-0.97
Body Weight: 69.0 kg 68.8 kg 70.2 kg 68.8 kg
Test 2: V02 max This Test
V02max: 44.4 ml/kg/min 412 ml/kg
Max power: 274.3 watts 280.8 Watts
Max power/weight: 4.08 watts/kg 4.08 watts/kg
Max heart rate: 199 b/min 199 b/min
V02 OBLAN02 max: 75.2% 73.8%
MaxRER: 1.18 1.18














Test 4: Upper-body strength:
Right arm isometric strength:




















































Test 6:Leg Endurance at 450 Newtons:
38.6 seconds (442.0 Newtons) - This Test
40.2 seconds (421.9 Newtons) - Nov 02













Please find enclosed the results of your fitness tests conducted on the 11thFebruary 2004 and some
training advice for the coming months
Running speed at OBLA:




Test 1: Running OBLA Test: (OBLA is a standard reference point equivalent to 4.0 mmol of blood lactate):
This test 17/10/03 15/1/02
-13.0 km/h 10.8 km/h. 12.2 km/h
-42.4 ml/kg/min 35.5 ml/kg 41.6 ml/kg
-175 b/min 171 b/min 187 b/min
0~8-036 091-1n6 090-1n1
~~_ Mn~ M~~















Max power as Performance Index:
40 sec Average Power:
Av power as Performance Index:
Test 3: 40 second sprint - rowing:
This test
















Test 4: Dyno Strength testing (previous results in brackets):
Bench pull Bench push
66 kg 69 kg
66 kg 70 kg
66 kg 71 kg
66 _ (54 kg) 70 _ (55 ~








Test 5: Isometric leg strength (quadriceps):
This test
Right leg (120° at knee joint):









































21 si March 2004
Dear
Please find enclosed the results of recent fitness tests (26tb February 2004).
RUnning speed@ OBIA:




Test 1: OBIA test: OBIA is a standard reference point equivalent to 4.0 mmol of blood lactate.
This test 15/8/01
-12.6 km/h 11.9 km/h
-38.7 ml/kg/min 37.2 ml/kg/min
194 b/min 203 beats/min
0.87 - 0.98 0.87 - 0.99
~~_ W5_




OBIA V02 + Max V02:
MaxRER:
Max lactate:
Test 3: 40 second sprint - rowing:
Max power:
Max power as Performance Index:
40 sec Average Power:
Av power as Performance Index:






















343 watts @ 14.0 secs
20.8 (looking for 34 = 550 watts)
305 watts















Left leg (120° at knee):
Right leg (120° at knee):
Mean




























Please find enclosed the results of your recent fitness tests performed on the 11thFebruary 2004.
Test 1: Rowing OBIA test (Onset of Blood Lactate Accumulation test). OBIA is a standard reference
point equivalent to 4.0 mmol of blood lactate.
This test -row 29n103 - row 7/11/02 - row 30/10/01- row
Rowing power@ OBLA: -178 watts 151.2 watts 165.2 watts 202 watts
Power/weight @ OBLA: 2.64 watts/kg 2.07 watts/kg 221 watts/kg 2.95 watts/kg
Oxygen consumption @ OBLA: - 40.7 ml/kg/min 34.8 ml/kg 34.1 ml/kg 42.5 ml/kg
Heart Rate @ OBLA: 193 b/min 188 b/min 193 b/min 178 b/min
RER values: 0.90- 0.98 1.00-1.04 0.91- 0.99 0.90-1.02
. Body Weight: 67.3 kg 73.2 kg 74.5 kg 68.5 kg
Test 2: V02 max
This test -row 29n103 - row 7/11/02 - row 30/10/01- row
V02 max: 45.7 ml/kg/min 40.0 nil/kg 36.5 ml!kg 52.5 ml/kg
Max power: 252.0 watts 210.5 watts 203.5 watts 240.9 watts
Max power/weight: 3.74 watts/kg 2.88 watts/kg 2.73 watts/kg 3.52 watts/kg
Max heart rate: 204 b/min 198 b/min -203 b/min 198 b/min
V02 OBlAIV02 max: 89.0% 87.0% 93.4 % 81.0%




Test 3: Dyno strength testing (previous results in brackets):
Bench pull Bench push
59 kg 47 kg
53 kg 47 kg
55 kg 44 kg
56 kg (51 kg) 46 kg (50 kg)











Mean PI (other female sailors):
Peak power:
Time to peak power:
Performance Index (peak power):
40 sec Average Power:
Performance Index (av. power):


























Right leg (120° at knee joint):





























The results of towing tests (OBIA & V02 max) performed on the 24th March 2004. _
OBIA is a standard reference point equivalent to 4.0 mmol of blood lactate.





















Test 2: Maximal oxygen uptake test (V02 max):
This Test-srm 30n 103-row
39.2 ml/kg/min 44.2 ml/kg
. 192 b/min 198 b/min




























Test 3: Dyno strength testing (last test results in brackets):
Bench pull Bench push
71 kg 62kg
71 kg 60 kg
70 kg 58 kg
71 kg (68 kg) 60 kg (58 kg)







Mean PI (other female sailors):














Time to peak power:
Performance Index (peak power):
40 sec Average Power:
Performance Index (av. power):
Test 5: Leg strength (quadriceps):
Right leg (120° at knee joint):






Test 6: Leg Endurance (right leg) at 450 Newtons:
This test
Time to fatigue: Not performed
















701 Newtons 661 Newtons
710 Newtons 705 Newtons
70S Newtons 686 Newtons
30n/03 6/5/03
110.4 seconds 60.7 seconds
426.0 Newtons 439.4 Newtons









62.9mm Body fat: 30.1%




Please find enclosed the results of your fitness tests (28th May 2(03) and some
training advice for the coming months.
Test 1: Cycling OBIA (Onset of Blood Lactate Accumulation test). OBIA
is a standard reference point equivalent to 4.0 mmol of blood lactate.
This Test ..srm 2/10/03 28/1/02 2/8/01
Power at OBIA: -170 watts 136.0 watts 170.7watts 180.0 watts
Power/weight ratio @ OBIA: 2.68 watts/kg 2.18 watts/kg 2.78w/kg 2.83 w/kg
Oxygen consumption @ OBLA: -36.5 ml/kg/min 28.3 ml/kg 35.6 ml/kg 37.0 ml/kg
OBIA heart rate: 195 h/min 185 b/min 187 b/min 200 b/min
RER value: 0.96-1.01 0.92 ..1.05 0.89-1.04 0.98-1.03
Body Weight: 63.5 kg 62.4 kg 615 kg 62.2kg
Test 2: Cycling SRM V02 max test:
V02max: 44.6 ml/kg/min
Max power: 259.0 watts
Max power/weight: 4.08 watts/kg
Max heart rate: 218 b/min
MaxRER: 1.24
Max lactate: 8.82 mmol
V02 OBIAN02 max: 81.8%
Test 3: Dyno Strength testing:
Bench pull Bench push Leg push
1. 55 kg 55 kg 116 kg
2. 52 kg 53 kg 112kg
3. 52 kg 52 kg 114kg
Mean: 53 kg 53 kg 114kg
Performance Index: 3.41 3.41 7.19
Mean female PI: 350 3.20 7.60
Test 4: 40 second sprint - rowing:
Max power:
Max power as performance index:
40 sec Average Power:
Average power as Performance Index:




Right leg (120° at knee joint):
Left leg (120° at knee joint):
Average:

































Please find enclosed the results of your fitness tests conducted on the 2nd October 2002 and some
training advice for the coming months.
Test 1: Cycling OBIA (Onset of Blood Lactate Accumulation test). OBLA
is a standard reference point equivalent to 4.0 mmol of blood lactate.
Power at OBlA:
Power/weight ratio at OBlA:








OBlA V02 + Max V02:
MaxRER:


























Right arm isometric strength:
Left arm isometric strength:
Average:





Right leg (120° at knee joint):
Left leg (120° at knee joint):
Average:
























































(relevant to chapter 4)
68
Appendix C.
Chapter 4: On-water measures of single-handed dinghy sailing.
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Cbapter 4: On-water measures of single-banded dingby sailing.
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Chapter 4: On-water measures of single-handed dinghy sailing.
Sample of heart rate listings for Laser sailing
in light, moderate and heavy winds.
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Sv8:5~"T @ LI'\ftT WINOS LAs~~ ...------.-----.~.-,---~~-----,-.. -.--"' ..
Listing (2fT)
Time +0:00 +0:05 +0:10 +0:15 +0:20 +0:25 +0:30 +0:35 +0:40 +0:45 +0:50 +0:55
0:49:00 88 89 88 84 84 82 83 82 85 90 88 90
0:50:00 88 88 92 96 94 89 85 88 86 89 84 86
0:51:00 96 99 92 91 92 85 84 83 92 92 94 85
0:52:00 85 86 88 91 96 100 105 103 102 100 96 97
0:53:00 98 105 102 102 99 96 105 106 99 90 86 87
0:54:00 91 89 86 88 88 86 86 94 99 104 107 107
0:55:00 105 104 105 110 105 100 102 95, 94 98 91 97
0:56:00 92 96 92 93 88 88 94 95 98 94 91 88
0:57:00 87 87 89 91 92 99 101 100 99 90 92 89
0:58:00 93 98 104 109 118 124 110 107 102 104 109 110 "!
0:59:00 107 103 102 109 113 114 113 112 112 103 102 108
1:00:00 100 100 104 105 108 113 115 111 110 103 106 108
1:01:00 109 112 112 107 114 124 134 137 132 126 125 117
1:02:00 117 121 132 139 133 136 143 149 152 148 136 136
1:03:00 139 138 129 125 122 119 115 112 101 97 94 96
1:04:00 97 "96 98 98 96 95 96 98 97 98 98 96 ....
1:05:00 98 89 92 95 87 91 90, 95 97 97 96 93
1:06:00 96 95 96 98 99 98 ,95 94 97 97 99 106
1:07:00 105 99 97 96 105 109 105 101 95 91 94 92
1:08:00 98 104 120 117 117 105 111 115 120 121 111 113
1:09:00 116 115 111 112 117 113 109 105 106 106 103 102
1:10:00 103 .100 106 118 123 118 116 111 102 104 106 '99'.
1:11:00 98 93 95 93 96 92 90 97 108 117 107 99
1:12:00 103 108 106 103 96 95 104 99 94 94 90 89
1:13:00 89 93 88 92 98 99 96 94 91 93 87 90
1:14:00 96 100 109 103 99 96 98 99 98 95 96 99
1:15:00 109 114 107 105 107 103 97 102 111 101 96 99
1:16:00 93 88 87 89 88 89 92 96 92 95 91 94
1:17:00 85 85 92 88 88 88 88 92 89 91 86 89
1:18:00 91 103 109 104 91 99 104 101 101 109 111 103
1:1'9:00 103 100 99 99 98 104 101 98 93 98 106 106
1:20:00 112 113 11'1 113 118 114 113 115 109 118 129 133
1:21:00 130 121 121 119 120 120 120 119 112 112 101 97
1:22:00 92 98 92 95 91 88 94 89 91 91 92 91
1:23:00 89 88 97 95 100 103 107 106 105 107 110 112
1:24:00 114 112 112 113 110 113 116 120 119 112 113 110
1:25:00 105 114 119 127 133 117 113 110 118 122 127 122
1:26:00 127 123 122 117 111 103 97 93 95 97 103 96
1:27:00 99 105 103 96 101 110 106 110 103 96 96 107 .;~.
1:28:00 120 125 122 120 121 117 111 113 112 '110 109 101
1:29:00 103 105 110 111 108 106 112 120 123 122 119 122
1:30:00 129 129 128 129 119 120 118 115 115 112 114 115
1:31:00 124 131 136 135 134 132 127 122 115 120 114 113
1:32:00 112 113 116 118 119 111 106 106 118 117 121 130e~31:33:00 132 131 137 147 [155 161 166 169 167 166 164 162
1:34:00 157 156 155 157 163 167 172 172 171 166 166 165
1:35:00 164 156 150 154 153 156 159 158 153 157 164 169
1:36:00 172 173 173 174 178 179 177 175 173 172 167 164





Sve'S~T @ Lft;I1T W'~----··-···--------·-·-·--·-----·· _.-
Time +0:00 +0:05 +0:10 +0:15 +0:20 +0:25 +0:30 +0:35 +0:40 +0:45 +0:50 +0:55
1:38:00 147 147 146 147 152 156 161 167 170 172 173 174
1:39:00 176 174 172 169 169 169 166 165 167 166 161 161
1:40:00. 162 163 162 164 163 163 166 168 165 160 157 154
1:41:00 155 154 149 147 152 158 164 168 170 171 169 169
1:42:00 169 168 165 158 156 152 150 152 151 155 157 156
1:43:00 158 154 156 159 161 164 168 168 163 163 164 164
1:44:00 164 161 160 166 173 178 178 177 178 177 . 175 174
1:45:00 177 180 183 182 180 179 179 177 174 172 167 165
1:46:00 163 154 156 157 158 158 158 158 158 152 154 158
1:47:00 160 157 157 157 159 155 153 143 143 145 144 144
1:48:00 146 154 162 165 161 159 159 161 164 164 163 159
1:49:00 158 159 163 169 170 172 174 174 171 170 169 169
1:50:00 168 167 165 161 160 159 160 160 160 159 159 160
1:51:00 159 157 157 158 158 159 158 161 164 162 160 155
1:52:00 155 155 152 150 150 149 150 149 150 148 152 152
1:53:00 152 152 151 149 149 149 149 147 149 147 147 149
1:54:00 152 147 146 138 141 143 147 146 145 146 144 147
1:55:00 147 143 142 148 142 142 145 150 152 146 147 155
1:56:00 148 148 153 155 156 156 156 156 149 151 156 155
1:57:00 151 144 142 141 142 142 142 142 141 138 137 138
1:58:00 138 140 140' 140 134 132 137 139 135 134 132 129
1:59:00 130 129 129 127 124 124 123 123 125 122 123 126
2:00:00 123 124 124 126 126 128 129 128 126 127 126 129
2:01:00 129 129 126 129 125 125 125 128 125 126 124 121
2:02:00. 118 121 121 123 122 122 122 120 119 119 119 121
2:03:00 120 124 121 120 119 120 120 120 119 117 118 118
2:04:00 115 119 117 117 119 121 117 114 117 120 116 120
2:05:00 111 111 116 111 115 112 117 114 116 116 119 116
2:06:00 116 113 118 118 121 123 126 117 118 117 118 120
2:07:00 116 118 115 115 ,115 116 115 114 115 116 119 118
2:08:00 117 116 116 114 114 112 113 117 118 117 116 113
2:09:00 116 118 120 118 130 144 146 144 144 145 140 136
2:10:00 138 137 147 154 154 153 154 156 155 152 153 149
2:11:00 146 148 143 147 157 158 158 158 158 161 163 163
2:12:00 163 164 165 165 166 165 163 164 161 159 161 160
2:13:00 159 159 161 164 167 169 167 164 164 163 161 158
2:14:00 158 159 160 159 157 158 159 159 158 159 162 164
2:15:00 162 163 164 162 158 159 158 157 156 151 149 151
2:16:00 151 150 150 143 143 139 139 150 157 162 166 168
2:17:00 167 167 168 169 167 162 158 158 156 159 164 168
2:18:00 171 172 171 169 167 166 165 163 161 163 167 172
2:.19:00 175 177 177 178 178 178 177 177 174 172 171 162
2:20:00 161 163 160 159 160 159 159 163 166 167 167 168
2:21:00 169 169 168 168 170 173 174 175 174 172 172 173
2:22:00 174 173 172 173 173 172 171 170 167 168 168 167
2:23:00 164 161 163 162 162 163 162 161 166 168 168 167
2:24:00 166 165 165 164 162 161 160 162 163 163 163 161
2:25:00 161 162 162 162 162 163 163 163 161 157 155 151
2:26:00 151 150 150 149 153 152 150 145 143 139 141 142
224
WB:5lCr@J---·aCfft-WfNDS"-c.~~---- . _"_ '~'-"""'-.'-"'-'-"'"
listing (4fT)
Time +0:00 +0:05 +0:1.0+0:15 +0:20 +0:25 +0:30 +0:35 +0:40 +0:45 +0:50 +0:55
2:27:00 139 139 131 132 133 134 135 136 129 130 127 128
2:28:00 125 128 131 132 133 130 130 132 130 132 133 131
2:29:00 133 131 128 132 138 136 135 135 134 134 136 137
2:30:00 139 134 135 137 138 142 136 135 136 131 132 135
2:31:00 142 147 147 146 135 138 143 142 147 148 142 139 ~32:32:00 141 135 138 142 148 144 144 142 145 154 156 156
2:33:00 157 158 154 156 157 156 158 160, 158 156 .160 159
2:34:00 159 159 161 165 168 170 169 171 175 177 177 178
2:35:00 179 180 179 178 177 177 177 176 175 175 171 165
2:36:00 161 152 147 142 141 138 138) 126 121 118 111 119
2:37:00 118 117 113 106 109 111 105 110 117 111 109 113
2:38:00 115 114 115 111 116 120 115 117 111 114 103 99
2:39:00 103 105 102 109 113 105 107 107 103 99 104 105
2:40:00 100 93 101 102 108 109 108 109 . 108 109 108 109
2:41;00 110 109 115 120 114 114 104 108 108 110 107 105
2:42:00 108 113 112 113 108 105 104 100 104 104 109 110
2:43:00 113 109 99 99 100 100 103 101 101 98 100 99
2:44:00 103 97 96 94- 97 103 104 101 98 100 97 99
2:45:00 102 102 97 101 98 98 96 99 102 104 103 95
2:46:00 100 94 96 92 101 99 100 96 99 96 97 96
2:47:00 105 115 111 100 104 104 106 101 99 97 100 106
2:48:00 102 110 124 130 133 136 140 137 136 142 147 142
2:49:00 136 138 139 136 136 136 135 134 129 127 126 123
2:50:00 119 120 125 116 117 112 114 102 98 104 119 112
2:5~:00 105 111 108 107 109 105 116 122 121 118 120 114
2:52:00 117 120 114 110 108 112 114 113 113 105 105 98
2:53:00 96 94 98 93 91 99 105 109 117 124 127 124
2:54:00 120 120 119 120 125 124 128 133 132 116 129 127
2:55:00 130 131 125 125 122 121 124 121 124 125 126 109
2:56:00 119 122 115 110 108 114 106 101 102 103 108 102
2:57:00 104 99 98 102 95 94 97 94 88 91 92 93
2:58:00 94 97 95 99 102 101 103 109 110 105 100 96
2:59:00 94 93 99 97 98 93 89 84 84 85 85 ~86
3:00:00 93 94 93 92 96 95 100 100 100 108 111 118
3:01:00 119 117 120 118 119 116 114 112 114 115 112 107
3:02:00 105 100 106 103 101 103 103 102 103 99 93 92
3:03:00 99 103 101 106 105 102 104 102 100 102 106 112
3:04:00 107 102 104 100 100 101 103 100 96 90 95 98
3:05:00 108 111 103 97 105 107 114 115 114 109 115 121
3:06:00 122 120 122 123 121 121 120 121 127 127 130 131
3:07:00 134 131 127 127 124 116 120 113 104 100 97 105
3:08:00 105 105 110 110 108 98 105 104 107 110 116 118
3:09:00 120 120 119 119 124 125 123 123 120 120 120 121
3:10:00. 122 120 121 120 119 113 100 97 97 105 106 101
3:H:oo 102 101 105 106 99 102 117 126 129 134 141 152
3:12:00 159 164 166 166 168 171 176 178 175 167 162 152
3:13:00 148 139 133 131 133 129 125 122 119 115 118 123
3:14:00 127 113 112 109 111 104 102 98 98 99 99 97




-·-·------SJB~~T @ l.t~H;- w'ND5-~-4S~1<----------
Time +0:00 +0:05 +0:10 +0:15 +0:20 +0:25 +0:30 +0:35 +0:40 +0:45 +0:50 +0:55
1:38:00 102 97 99 100 95 97 97 100 95 94 98 100
1:39:00 100 100 109 107 108 115 112 109 112 123 133 140
1:40:00 142 147 147 143 142 137 131 125 120 109 113 108
1:41:00 103 115 119 114 112 110 115 111 106 98 97 92
1:42:00 90 90 93 92 97 92 94 89 93 87 90 95
1:43:00 95 84 84 81 83 83 84 86 92 92 96 103
1:44:00 105 103 103 103 76 81 79 83 90 88 91 91
1:45:00 87 90 9Q 91 87 91 90 84 88 98 90 94
1:46:00 90 90 95 90 88 86 81 89 89 91 84 88
1:47:00 85 87 86 90 . 88 93 91 94 107 122 127 112
1:48:00 107 114 108 110 113 117 121 130 [140 146 145 146
1:49:00 153 158 162 165 165 164 163 161 158 154 151 150
1:50:00 ·145 144 146 146 147 144 139 141 143 141 135 137 Q~®1:51:00 140 140 142 140 138 136 136 137 131 135 133 1341:52:00 136 131 133 136 136 134 138 137 134 134 136 139
1:53:00 138 132 134 136 136 136 144 153 151 152 155 155
1:54:00 155 153 144 140 142 132 133 132 131 134 .132 131
1:55:00 126 123 127 127 131 134 129 122 122 129 141 150
1:56:00 144 139 141 142 142 145 141 138 135 137 138 136
1:57:00 139 144 141 136 137 133 129 131 133 132 131 131
1:58:00 132 133 132 132 135 127 126 131 132 132 131 132
1:59:00 133 130 127 133 125 126 131 134 131 134 129 128
2:00:00 130 127 129 130 129 129 126 130 134 128 126 129
2:01:00 124 126 129 126 126 129 137 148 144 139 139 142
2:02:00 144 139 138 134 130 132 133 135 134 132 135 133
2:03:00 132 136 135 136 135 129 130 127 126 122 124 125
2:04:00 128 128 127 121 122 124 115 117 120 124 122 127
2:05:00 132 133 129 128 129 131 130 132 135 135 129 134
2:06:00 145 150 147 146 146 146 143 136 136 132 132 133
2:07:00 131 127 130 132 133 127 127 131 130 129 130 134
2:08:00 128 129 12!) 129 122 123 116 118 122 123 121 124
2:09:00 124 125 122 124 128 124 119 113 116 121 122 124
2:10:00 125 127 125 120 .119 118 121 114 118 120 116 108
2:11:00 113 116 122 130 133 121 119 122 122 121 125 123
2:12:00 124 115 118 120 128 126 122 123 122 124 119 122
2:13:00 121 123 122 124 119 122 125 123 123 126 126 125
2:14:00 124 121 120 118 119 123 122 123 123 125 125 127
2:15:00 128 129 131 126 126 128 125 124 127 126 125 128
2:16:00 127 128 130 132 134 134 134 134 134 131 128 124
2:17:00 120 122 125 116 120 122 124 123 126 128 127 127
2:18:00 127 123 119 120 124 126 129 125 128 130 131 132
2:19:00 133 136 137 136 137 134 133 134 136 132 130 132
2:20:00 134 134 137 139 139 139 141 139 137 137 140 138
2:21:00 139 139 142 142 147 144 142 145 149 145 140 144
2:22:00 138 139 139 139 137 137 140 148 157 160 159 156
2:23:00 158 157 158 152 157 159 161 153 152 157 156 158
2:24:00 159 156 157 158 156 153 151 153 ' 155 157 153 154
2:25:00 149 152 154 153 153 152 151 154 152 150 151 152






.svS~~c.l(9)-----Li4itt -W,NI)S- r:4S~~------ -- - ... - - ._-
Listing (4/8)
Time +0:00 +0:05 +0:10 +0:15 +0:20 +0:25 +0:30 +0:35 +0:40 +0:45 +0:50 +0:55
2:27:00 154 156 151 154 155 156 153 151 152 150 147 148
2:28:00 149 149 151 146 148 153 150 148 145 145 142 145
2:29:00 145 154 162 166 167 168 168 165 162 158 155 157
2:30:00 159 162 163 164 165 163 163 164 162 161 162 161
2:31:00 153 150 152 154 159 165 161 160 162 154 153 155
2:32:00 159 157 152 148 149 149 149 149 149 149 146 149
2:33:00 142 144 147 145 147 149 154 152 154 157 159 155
2:34:00 154 157 162 165 168 170 173 171' 181 183 179 180
2:35:'00 183 186 183 181 181 182 182 183 184 183 182 177
2:36:00 173 170 168 166 ' 158 156 157 156 151 154 153 153
2:37:00 154 155 151 152 153 152 149 149 145 146 144 141
2:3a:OO 144 145 143 143 141 139 137 141 141 141 143 144
2:39:00 147 148 145 144 143 143 137 138 141 141 140 139 ~@2:40:00 140 139 141 142 143 145 139 139 ' 134 140 150 150
2:41:00 150 151 150 145 146 145 145 143 141 142 141 141
2:42:00 138 135 134 137 138 139 135 133 133 135 133 133
2:43:00 134 130 134 132 132 133 133 132 129 133 136 143
2:44:00 154 157 159 159 159 158 156 155 150 148 148 143
2:45:00 138 141 137 1.36 136 137 129 130 124 127 131 127)
2:46:00 124 123 120 111 112 109 112 111 114 114 115 112
2:47:00 102 108 102 108 103 102 108 109 108 110 109 108
2:48:00 111 110 113 112 110 108 110 112 107 104 101 101
2:49:00 105 104 110 110 105 109 112 97 92 101 88 94
2:50:00 97 100 100 105 100 107 114 114 106 109 105 105
2:51:00 109 105 105 105 104 103 103 105 107 102 109 105
2:52:00 110 110 110 114 107 105 105 107 111 111 103 106
2:53:00 93 95 93 98 92 97 100 105 101 102 98 101
2:54:00 95 99 93 101 106 105 101 92 97 96 98 100
2:55:00 98 99 97 101 98 101 102 105 97 94 96 100
2:56:00 109 111 120 120 107 102 100 100 99 101 99 99
2':57:00 95 99 100 100 100 104 107 107 104 98 100 100
2:58:00 103 99 100 99 100 115 111 96 97 103 110 104
2:59:00 103 100 94 91 89 89 89 94 90 93 91 93
3:00:00 92 91 91 94 89 88 88 88 87 88 92 93
3:01:00 91 94 90, 94 90 91 90 94 95 98 94 94
3:02:00 94 92 90 94 96 95 93 90 91 92 94 100
3:03:00 101 98 91 95 95 94 95 94 97 94 97 91
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3:35:00 104 106 108 103 114 122 119 122 123 121 126 129
3:36:00 126 122 127 130 130 129 130 132 132 133 133 130
3:~7:00 125 129 133 132 131 133 123 123 121 127 136 128
3:38:00 119 122 121 124 122 127 133 120 115 115 110 107
3:39:00 104 105 105 98 99 103 105 110 103 104 100 103
.._~:4Q:OO· 99 101 102 101 107 . 102 100 .96. 97 100 100 101
3:41:00 92 "97 101 107 112 117'" 111 103 ._102 100 --99 97
3:42:00 99 105 104 102 96 94 88 92 90 96 92 101
3:43:00 102 109 115 107 108 103 103 100 97 107 112 108
3:44:00 100 102 104 101 101 99 101 108 107 106 107 101
3:45:00 100 101 102 109 119 120 112 114 120 109 114 115
3:46:00 118 114 108 112 115 109 112 116 108 105 100 100
3:47:.00 106 104 100 102 105 107 106 106 100 108 115 115
3:48:00 120 124 134 141 144 145 150 150 155 160 167 171
3:49:00 176 179 179 178 176 173 169 157 152 136 133 136
3:50:00 126 124 130 129 128 122 112 1.12 112 118 109 113
3:51:00 114 107 108 108 115 114 118 117 123 116 103 107
3:52:00 108 111 104 112 100 96 102 102 104 101 109 116
3:53:00 107 105 97 102 106 105 107 99 102 104 112 105
3:54:00 105 102 102 105 104 99 102 105 102 105 110 114
3:55:00 108 104 109 114 110 111 101 107 110 120 129 123
3:56:00 125 120 126 126 123 114 121 124 128 123 112 116
3:57:00. 119 114 116 103 105 118 115 114 102 101 102 102
3:~8:00 98 107 105 102 102 104 99 100 102 106 110 109
3:59:00 113 112 113 118 109 107 115 121 125 Q34 144 151
4:00:00 156 158 15t 155 154 154 151 151 154 154 150 152 ~b4:01:00 148 145 14'7 147 147 148 144 141 136 138 141 132
4:02:00 137 131 140 141 137 138 136 138 137 139 137 134
4:03:00 136 139 132 134 139 134 135 133 133 133 129 134
4:04:00 134 140 138 140 133 133 131 129 130 134 135 139 \.
228
No data on this page.
229
----------~--------~v~~cr_(9- -~K ---qC;;;ff r-- w "VI./':)-- - - ••_." -
Listing (l/8)
Time +0:00 +0:05 +0:10 +0:15 +0:20 +0:25 +0:30 +0:35 +0:40 +0:45 +0:50 +0:55
4:54:00 128 126 128 127 125 125 123 125 125 128 127 128
4:55:00 129 125 129 129 132 131 133 127 130 125 126 130
4:56:00 132 129 130 131 130 130 129 130 132 134 130 130
4:57:00 131 129 129 125 127 126 129 127 128 127 127 124
4:58:00 124 125 129 131 129 127 124 125 129 124 125 124
4:59:00 122 124 122 126 122 125 119 124 125 124 125 125
5:00:00 124 126 122 126 125 127 127 127 127 128 126 128
5:Q1:00 126 122 125 128 127 126 123 125 123 120 119 124 (?~bi5:02:00 119 119 12~ 125 128 138 143 142 137 137 135 133
5:03:00 131 124 129 123 - 122 118 119 110 109 111 112 119
5:04:00 108 107 106 108 111 114 115 114 113 114 115 106
5:05:00 112 120 121 126 127 119 120 110 116 104 103 110
5:06:00 _103 108 105 104 107 115 104 112 117 119 113 117
5:07:00 117 118 121 119 117 11,8 121 129 127J 120 123 125
5:08:00 129 132 132 124 124 119 115 123 119 116 118 115
5:09:00 119 122 108 103 102 98 102 92 100 97 105 96
5:10:00 109 114 109 108 116 104 100 100 107 106 103 103
5:11:00 108 106 109 104 100 100 114 117 106 110 104 106
:.;5:12:00:, 111 102 97 105 107 107 108 106 105 91 94 98
5:13:00 106 94 100 92 94 104 100 92 91 95 105 107
5:14:00 111 98 104 112 108 106 112 112 108 112 105 97
5:15:00 -.98' '101- 1'04'; '1)04 -95[, t -98~: -96:) ;'985 .;'9ar_; , :99:: ·-109, '121~
5:16:00 119 121 119 116 119 114 117 112 110 116 113 111
5:17:00 108 105 111 113 118 106 101 108 108 109 113 115
5:18:0'0 111 107 99 112 108 112 112 105 101 99 97 101
5:19:00 99 , 108 104 - 112 99 '''-,95'- 99- :95' 101 -97: 97 10·1
5:20:00 104 104 102 105 108 1-11 H4' 116 120 108 106 108
5:21:00 106 102 105 105 103 102 100 103 102 1,10 106 103
5:22:00 96 92 95 '97 109 105 106 101 109 107 105 107
5:23:00 112 107 105 1'00 103 102 103 '98 1-10 ·99 103 105
5:24:00 104 104 121 127 n8 120 126 121 122 118 123 124
5:~5:()O 120 118 118 110 111 106 112 105 -99 97 99 104
5:26:00 105 108 97 90; 89 :92, 101 -103 103 i98 '99 104
5:27:00 101 96 95 92- 94 102 -9t '99' 99 103 105 . '96:
5:28:00 99 106 117 118 109 111 109 113 108 103 101 104
5:29:00 101 102 102 103 105 98' '99 9a: ';96 100 105 101
5:30:00 103 108 114 104 103 103 106 110 108 1-16 123 122
5:31:00 105 109 102 104 103 '92 '96: '96' :g'ji 92) ':9t '92'
$:32:0'0 90 90 93 194 :94 93 ,- ',', 96 194) 92 'gO 9793
5:33:00 93 93: 93' :g:i 90' '92 i93: ;~jf ~92' 9f 'gO' 89
5:34:00 89 88 93 '91- :96' 97 '93' '93' 'i93~ 93 95 89'
---5:35:00 91 93 98 :96 97 99 106 108 Ho 109 111 115
5:36:00 112 110 112 112 111 111 110 119 1·t8 116 111 107
5:37-:00 106 105 107 107 107 1Q4 112 120 11'7 11a 113 116
~:38:'()0 117 116 1'18- ,112 114 ;118 ' 1-1-7 ' :98: -io'S: '11:2 112 113
5:39:00 119 118 117 114 118 123 113 113 108 111 110 106
S::4tH)0 107 106 109 105 100 ~9 ~91 {O1 107 i05 :97' :96'
'5:41 ::'00 -97 97 96 103 '99' 107 H2 1'10 Hi 116 116 117
~:42:h9 125 126 125 119 11'4 108






- .. - 57.5~€l:-T-\$) -[)fS~R -Moi5SI<I1TEUstlng (6n) -W'ND,s
",
Time +'0:'0'0+'0:'05+'0:1'0+'0:15 +'0:2'0+'0:25 +'0:3'0+'0:35 +'0:4'0+'0:45 +'0:5'0+'0:55
,
4:'05:'0'0 185 184 183 183 183 183 182 182 181 182 182 182
4:'06:'0'0 182 182 182 184 187 189 19'0 191 191 191 19'0 19'0
4:'07:'0'0 19'0 189 189 188 187 186 185 185 184 183 184 184
4:'08:'0'0 185 186 187 187 187 188 189 189 188 186 185 184
4:'09:'0'0 186 188 189 19'0 .19'0 19'0 19'0 19'0 19'0 19'0 191 192
4:1'0:'0'0 193 193 191 191 19'0 189 188 186 184 182 181 18'0
4:11:'0'0 178 175 173 171 17'0 169 168 169 17'0 171 . 171 172 f?~@4:12:'0'0 173 175 175 176 176 177 177 178 177 177 176 1754:13:'0'0 174 173 173 173 171 173 173 173 172 17'0 169 169
4:14:'0'0 17'0 172 173 173 173 174 176 175 174 173 173 172
4:15:'0'0 171 171 172 173 173 172 171 173 172 171 171 171
4:16:'0'0 172 172 171 17'0 169 17'0 173 174 175 178 179 18'0
4:17:'0'0 18'0 181 182 182 182 185 187 19'0 193 194 195 195
4:18:'0'0 198 199 2'0'0 2'01 2'01 2'01 201 201 . 201 202 203 203
4:19:'0'0 202 201 199 196 194 191 188 186 182 178 174 171
4;2'0:'0'0 167 165 159 158 154 155 138 143 146 146 141 142
4:21:'0'0 14:r/ 137 137 133 134 134 135 134 131 131 136 12'0
4:22:'0'0 13'0 129 129 126 129 132 133 135 134 134 139 143
.:4:23:'0'0;'\ 144 146 147 152 157 159 159 157 154 153 149 142
4:24:'0'0 14'0 14'0 14'0 138 141 . 139 141 143 145 144 143 139
4:25:'0'0 137 14'0 136 139 137 139 14'0 141 143 145 141 142
4:26:'00 142 137 133~ 133· 131 132 -:1-34- ;131:1 130) )126· ·1·28. '127,:
4:27:'0'0 127 128 124 125 131 133 133 135 132 13'0 131 128
4:~8:'O'O 13'0 124 129 129 131 123 128 12·7 124 128 125 132
4:29:'0'0 129 128 126 12S 124- 12:1 119 124 127 124 126 12'0
4:30:'0'0. 122 118 12'0 124 123 123 120 .: 124 124 126 123 124
4:31:'0'0 122 124 119 123 124 125 125 127 126 128 12'0 126
4:32:0'0 122 125 121 119 118 122 119 123 124- 126 127 125
4:33:'0'0 122 123 122 124 124 124 122 121 121 119 123 121
4:34:'0'0 118 120 119 118 123 123 123 117 118 114 116 118
4:35:0'0 118 116 116 118 117 119 119 114 115 117 118 115
4:36:0'0 115 118 115 117 113 115 114 115 114 118 116 115
4:37:'0'0 115 115 114 115 112 116 117 113 115 115 115 113
4:38:'0'0 113 111 114 1'09 112 111 1'09 111 112 115 11'0 11'0
4:39:'0'0 113 113 114 113 111 112 1'09 11'0 1'08 11'0 111 112
4:4'0:'0'0 1'09 1'08 1'07 1'09 1'09 1'09 11'0 1'09 1'09 11'0 108 11'0
4:41:'0'0 1'09 112 1'09 111 105 107 107 11'0 111 109 109 106
4:42:'0'0 109 1'08 1'07 1'07 1'05 1'04 1'05 1'03 1'04 1'04 1'03 1'04
4:43:'0'0 1'04 1'06 1'07 1'05 1'07 1'04 1'03 1'03 1'04 102 99 1'03
4:44:'0'0 1'07 1'08 1'07 1'09 1'08 1'09 111 1'09 113 112 113 111
4:45:'0'0 113 113 116 111 113 114 111 111 112 111 114 112';4:46:'0·'0··... 112 112 112 116 117 1'07 1'05 1'08 1'07 1'09 1'05 1'09
4:47:'0'0 1'09 1'08 1'09 1'01 1'07 107 111 1'09 112 113 117 119
4:48:'00 118 12'0 123 12'0 12'0 122 124 124 121 118 114 117
4:49:0'0 a' 116' ,118' .~.' ,'. 12'0 119 '106118 118 11 119 117 1'19 '1'06
4:5'0:'00 1'04 1'09 1'05 1'02 98 1'0'0 1'07 1'04 1'06 11'0 114 112
'4:51:'0'0 112 115 119 115 109 107 106 1'04 101 1'09 101 1'0'0
4:52:00 1'03 1'05 1'04 106 110 ,01 10'1 100 104 ~04 104 99
4:53:0'0 1'02 1'04 1'03 1'0'0 99 99 1'02 1'05 1Pb 1'02 1'08 1'03\:
\ I
232
~~:J(=C.T-I'2..--- C/TbE;1(- - -(VfOUeK/fTc- VV'''Vv.;)
Usting(3fT)
Time +0:00 +0:05 +0:10 +0:15 +0:20 +0:25 +0:30 +0:35 +0:40 +0:45 +0:50 +0:55
1:38:00 158 151 149 146 141 138 134 132 133 132 133 123
1:39:00 122 124 114 119 118 115 113 114 119 116 119 121
1:40:00 ' 116 117 116 120 118 114 108 106 108 108 104 104
1:41:00 105 104 111 110 109 109 116 115 115 115 120 125
1:42:00 127 129 129 125 133 140 137 142 151 155 148 142
1:43:00 137 134 125 119 116 110 107 105 101 101 102 102
1:44:00 101 100 103 105 101 100 119 123 109 113 ,114 121
1:45:00 118 115 113 122 120 112 108 111- 113 119 119 120,1:46:00 119 109 102 97 94 93 92 96 90 97 104 107
1:47:0Q 11'2 102 100 108 ' 118 116 111 110 117 125 127 131
1:48:00 131 133 136 138 139 136 133 129 126 127 123 123
1:49:00 117 126 118 109 111 114 114 113 109 120 127 128
1:50:00 130 130 131 138 138 137 135 141 139 145 (147 154
7(G'<J2.(j)1:51:00 159 168 172 172 173 176 180 182 183 184 183 1831:52:00 183 184 183 180 180 181 181 180 181 179 178 176
1:53:00 177 179 178 176 177 177 176 176 178 181 181 178
1:54:00 178 179 179 178 175 176 176 175 176 177 175 174
1:55:00 173 173 173 170 171 169 169 169 171 174 173 172
1:56:00' 173 174 172 172 172 172 , 174 173 172 171 171 170
1:57:00 170 169 173 179 181 181 184 184 184 184 186 188
1:58:00 191 193 196 196 196 195 194 193 192 190 190 190
:1:59:00 189 189 188 185 184 184 182 182 181:\,181" 179 179
2:00:00 180 180 177 179 181 181 181 181 181 180 180 180
2:01:00 179 178 178 175 172 170 167 167 167 168 167 166
2:02:00 163 160 161 164 168 171 170 170 172 174 176 175
2:03:00 ' 175 174 173 172 171 169 168 165 165 161 158 157
2:04:00 158 158 156 156 155 153 154 154 152 154 150 149
2:{)?:00 151 152 151 151 149 148 149 151 145 147 152 157
2:06:00 161 164 166 167 170 173 175 177 179 181 181 180
2:07:00 179 177 175 173 172 172 171 172 172 170, 170 169
2:08:00 ' ' " 168 1S8 168169 170 172 173 174 173 170 169 169
2:09:00 , 174 175 174169 167 168 172 171 171 172 173 173
2:10:00 173 168 165 164 158 159 159 158 155 157 154 151
~:11:00 150 149 149 150 149 148 150 153 153 152 151 150
2:12:00 150 150 155 151 149 146 145 148 149 149 150 154
2:13:00 153 153 152 148 150 149 150 148 149 147 148 149
2:14:00 145 147 143 143 145 147 145 148 149 147 148 148
2:15:00 151 152 153 154 151 154 152 151 154 154 155 157
2:16:00 158 154 153 148 148 147 150 151 146 146 142 142
2:17:00 141 141 143 147 148 152 149 146 149 153 156 162
2:18:00 168 170 170 169 168 168 171 174 176 177 177 177
2:19:00 176 176 178 179 179 179 178 176 174 171 171 170
2:20:00 170 170 169 169 171 171 169 166 165 165 163 161
2:21:00 160 160 162 157 157 158 160 161 160 157 159 159
2:22:00 159 154 155 156 156 156 156 155 149' '148 152 153
2:23:00 152 152 155 159 164 166 166 166 165 165 164 163
2:24:00 164 167 169 169 167 164 164 166 170 171 171 169
2:25:00 167 165 165 157 155 152 148 151 153 154 150 152








~vB3€C.T lW LASER. ~ -,,,)" - f',A(jOl:.RAT6 tJlNIJS
TIme +0:00 +0:05 +0:10 +0:15 +0:20 +0:25 +0:30 +0:35 +0:40 +0:45 +0:50 +0:55
2:27:00 164 163 162 161 159 155 155 153 154 154 154 154
2:28:00 154 155 156 160 163 165 166 166 166 167 167 165
2:29:00 164 163 163 162 160 159 158 158 157 160 161 158
2:30:00 153 153 153 ' 150 147 145 140 139 141 142 146 150
2:31:00 145 147 149 149 150 152 151 149 145 142 142 137
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Cbapter 4: On-water measures of single-banded dingby sailing.
Anthropometric and physiological profiles for Laser


































































(relevant to chapter 5)
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rest 5 min 10 min 15 min 20 min 25-min 30 min post
120 140 150 156 172 172 172
102 126 134 137 138 132 136
128 126 144 149 148 150 154
120 138 154 170 174 174 174
122 150 160 172 168 168 176
122 136 146 138 144 140144
128 130 134 142 144 156 156
110 142 158 152 170 166 170
119 136 147.5 152 157.25 157.25 160.25
































































































0.52 0.55 l____ _J
0.15 0.14
·5 10 15 20
OXygen uptakes
V02's Pre 10 mins 20 mins 30 mins














HR 5 min 10 min 15 min 20 min 25 min 30 min post Rest
Sub 1 103 114 104 100 102 104 97
82
sub 2 100 99 102 94 100 107 76
77
sue a 112 120 112 114 111 107 93 80
sub 4 101 107 113 112 114 113
78 75
sub 5 87 92 96 99 101 104
85 81
sub 6 78 . 84 78 84 90 90
68 64
sub 7 106 100 103 105 102 100
83 77
sub 8 73 79 79 79 81 86
58 64
Av 95 99 98 98 100 101 80 75SO 14.0 14.2 13.4 12.4 10.6 9.1 12.8 7.2










RER 10 mins 20 rnins 30 mins
SUb 1 0.918 0.913 0.922
sub 2 0.793 0.802 0.733
sub 3 0.995 0.994 0.920
sub 4 0.944 0.917 0.913
sub 5 0.859 0.952 0.968
sub 6 0.995 1.022 0.876
sub 7 0.789 0.773 0.812
Sub8 0.950 0.982 0.958Av 0.905 0.919 0.888SO 0.08 0.09 0.08




Mean Heart rate response




rest 10 20 30 Blood lactate response
Sub 1 1.2 1.15 1.45 1.52
sub 2 1.38 1.6 1.71 2.15 2.5
sub 3 1.4 1.9 1.75' 1.56
sub 4 1.52 2.08 1.84 1.76
~ IE
sub 5
s '~1.1 1.01 1.29 1.39 :! ...- 1..
sub 6 1.24 0.72 0.72 0.82
1
sub 7 0.99 1.12 0.8 0.97 0.5
sub 8 1.22 1.79 2.11 1.58
AV 1.26 1.42 1.46 1.47 ·5 15
25 35








REST 5 mins 10mins 15 mins 20 mins 25 mins
30 mins
Sub 1 6 12 14 13 14 15
17
sub 2 6 10 13 13 14 16
15
sub 3 6 9 10 13 13 14
14
sub4 6 12 13 14 15 15
16
sub 5 6 12 12 13 14 14
13
sub 6 6 12 12 14 14
14 15
sub 7 6 12 13 13 15 16
17
sub 8 6 13 13 15 15 15
15
Av 6.0 11.5 12.5 13.5 14.3 14.9
15.3
SD 0.0 1.3 1.2 0.8 0.7 0.8
1.4










VE Rest 10 min 20 min 30 min
Sub 1 5.4 12.9 13.2 14.6
sub2 4.7 11.6 11.5 13.6
sub 3 4.4 9.9 13.7 9.9
SUb4 10.1 17.6 16.8 17.6
sub 5 9.8 17.6 17.9 19.6
sub 6 12.9 18.3 19.9' 20.9
sub 7 5.3 12.4 11.8 15.3
sub 8 12.8 19.7 20.8 18.4
AV 8.2 15.0 15.7 16.2
SD 3.6 3.7 3.6 3.6







-s '0 is '0 " 30 35
T1m.(mlns)
VElntialatory equivalents for 02
Rest 10 mins 20 mins 30 mins
sub 1 36 35.7 35.9 38
sub 2 20 24.3 23.6 25.7
sub 3 25.5 31.4 39.9 28.6
sub 4 30.5 25.5 23.2 24.4
sub 5 28.9 25.2 26.5 27.1
sub 6 31.4 32.4 36:6 32.4
sub 7 19.3 28.2 28.4 23.5
sub 8 34.1 24.5 26.7 27.5
Av 28.2 28.4 30.1 28.4



















Sic.Value F s df Error df
TIME Pillai's Trace .983 8.2908 7.000 1.000 .261
Wilks' Lambda .017 8.2908 7.000 1.000 .261
Hotelling's Trace 58.032 8.2908 7.000 1.000 .261




Within Subjects Design: TIME





W e df Sia.
L.!JME .000 57.896 27 .002
~ests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is
roportional to an identity matrix. .
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JIME .291 .411 .143
Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is
proportional to an identity matrix. .
a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are
displayed in the Tests of Within-Subjects Effects table.
b.
Design: Intercept
Within Subjects Design: TIME
Tests. of Within-Subjects Effects
Measure: MEASURE_1- .Type III
..§.6urce
Sum of Mean
Squares df Square F Sig.
TIME Sphericity Assumed 14571.438 7 2081.634 31.085 .000
Greenhouse-Geisser 14571.438 2.034 7162.208 31.085 .000
Huynh-Feldt 14571.438 2.875 5068.300 31.085 .000
I--- Lower-bound 14571.438 1.000 14571.438 31.085 .001
Error(TIME) Sphericity Assumed 3281.313 49 66.966
Greenhouse-Geisser 3281.313 14.241 230.406
Huynh-Feldt 3281.313 20.125 163.046- Lower-bound 3281.313 7.000 468.759
Tests of Within-Subjects Contrasts
Measure: MEASURE_1- Type III
"§'Ource
Sum of Mean
TIME Squares df Square F Sig.
TIME Linear 1607.813 1 1607.813 26.582 .001
Quadratic 10530.241 1 10530.241 41.045 .000
Cubic 952.047 1 952.047 18.103 .004
Order4 1079.066 1 1079.066 21.713 .002
Order 5 298.050 1 298.050 22.826 .002
Order6 55.381 1 55.381 5.014 .060
~ Order 7 48.840 1 48.840 1.928 .208
Error(TIME) Linear 423.390 7 60.484
Quadratic 1795.866 7 256.552
Cubic 368.142 7 52.592
Order4 347.873 7 49.696
OrderS 91.402 7 13.057
Order 6 77.324 7 11.046.._ Order 7 177.316 7 25.331
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Source Squares dt ' Square F SiQ.
Intercept 1327680.1 1 1327680.1 1721.964 .000
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HR Rest 5 mins 10 mins 15 mins 20 mins 25 mins 30 mins
sub 1 55, 149 159 162 168 161 169
sub 2 64 154 157 158 155 149 166
sub 3 56 165 163 159 164 168 165
sub 4 61 138 147 152 158 ' 153 165
sub 5 48 154 157 156 150 150 147
sub 6 52 148 144 147 147 144 148
Av 56 151.3 154.5 155.7 157.0 154.2 160.0




5 151.3 8.9 155
10 154.5 7.4: 159
15 155.7 5.4 160
20 157 8 161
25 154.2 8.8 162
30 160 9.8 165
155.45 8.05









o 15 20105 25 30 35
Time (30 mins)
VEN02
Rest 5 mins 10 mins 15 mins 20 mins 25 mins 30 mins
sub 1 24.6 35 35.8 33.8 30.4 34.2 33
sub 2 26.3 28.7 27.2 27.6 26 27.5 28
sub 3 28.1 28.5 29.6 31.4 29.9 28.1 28.4
sub 4 19.5 28.3 27.5 29.4 30.8 31.5 30.6
sub 5 ' 26.4 31.6 32.2 34.2 32.3 30.9 36.4
sub 6 24.8 28.3 26.5 24.7 23.8 23.5 24.8
AV 25.0 30.1 29.8 30.2 28.9 29.3 30.2 29.7






















·10 0 10 20 30 40
Time (mins)
V02 - simulation
Rest 5 mins 10 mins 15 mins 20 mins
25 mins 30 mins AV
sub 1 0.39 2.39 2.53 2.57 2.73 2.54
2.53 2.55
sub 2 0.39 2.61 2.69 2.76 2.8
2.67 2.74 2.71
sub 3 0.3 2.53 2.31 2.21 2.22 2.41
2.45 2.36
sub 4 0.47 2.35 2.26 2.21 2.34
2.26 2.28 2.28
sub 5 0.34 3.05 3.01 2.84 2.64
2.72 2.53 2.80
sub 6 0.28 2.55 2.35 2.34 2.17
2.33 2.28 2.34
AV 0.36 2.58 2.53 2.49
2.48 2.49 2.47 2.51
SO 0.07 0.25 0.29 0.28
0.27 0.19 0.17 0.21
Overall Average









25 2.49 0.19 ~ 2.5
30 2.47 0.17 ::. 2





·5 0 5 10 15 20 25 30 35
Time (mins)
V02 max V02 max
scb 1 4.32 53.1 sub 1 4.32 53.1
sub 2 4.37 53.9 sub 2 4.37 53.9
sub 3 4.39 56.7 sub 3 4.39 56.7
sub 4 4.06 50.1 sub 4 4.06 50.1
sub 5 4.25 59.8 sub 5 4.25 59.8
sub 6 4.54 60.3 sub 6 4.54 60.3
AV 4.32 55.65 SO 0.16 4.01
298
V02 simI V02 max
-2.5 5 10 15 20 25 30
sub 1 9.0 55.3 58.6 59.5 63.2 58.8 58.6
sub 2 8.9 59.7 61.6 63.2 64.1 61.1 62.7
sub 3 11.6 57.9 55.7 54.4 57.6 55.7 56.2
sub 4 11.6 57.9 55.7 54.4 57.6 55.7 ·56.2
sub 5 8.0 71.8 70.8 66.8 62.1 64.0 59.5
sub 6 6.2 56.2 51.8 51.5 47.8 51.3 50.2
Mean 9.2 59.8 59.0 58.3 58.7 57.8 57.2
SO 2.10 6.06 6.65 5.89 6.03 4.50 4.21





















-2.5 5 10 15 20 25 30
0.863 1.074 1.026 0.952 0.907 0.947 0.957
0.840 1.086 1.010 1.020 0.983 0.975 0.992
0.914 1.071. 0.992 0.991 0.939 0.946 0.928
0.891 1.057 0.978 0.999 1.011 1.023 1.019
0.776 1.103 1.024 0.991 0.930 0.897 0.939
0.742 1.110 0.993 0.949 0.903 0.916 0.946
0.838 1.084 1.004 0.984 0.946 0.951 0.964





w M;! 1.000~-s :8 0.900
f! III'a. ... 0.800
Xl '~ O~~~--~--~----r--~








23.8 23.2 23.9 25.3 28.4 32.0
4.0 3.4 3.4 3.6 3.4 3.2







60 70 80 90 100
% V02 max
-2.5 5 10 15 20 25 30
sub 1 0.33 2.57 2.59 2.44 2.47 2.41 2.42
sub2 0.32 2.84 2.72 2.82 2.75 2.6 2.72
sub 3 0.27 2.71 2.29 2.19 2.09 2.28 2.27
sub 4 0.42 2.49 2.22 2.2 2.37 2.31 2.32
sub 5 0.26 3.37 3.09 2.81 2.45 2.44 2.38 ,J
sub 6 0.2 2.83 2.33 2.22 1.96 2.13 2.16
AV 0.30 2.80 2.54 2.45 2.35 2.36 2.38




/ t~ 2.50 ,. ! I: i] 2.00;:;- 1.50§ 1.000.50
0.00
-5 0 5 10 15 20 25 30 35
Tim. (mina)
Blood Lactates
Rest 30 mins 35 mins
sub 1 1.27 5.1 3.93
sub 2 0.87 4.44 3.36
sub 3 1.12 5.95 4.58 .."
sub 4- 0.9 3.51 3.04
sub 5 1.41 4.24 3.01
sub 6 0.88 3.56 3.33
AV 1.08 4.47 3.54
SO 0.23 0.94 . 0.61
300
Subject data
Mass Height V02 max Vo2 max Age MaxHR Mean HR from sim
sub 1 81.4 1.79 4.32 53.1 21.4 173
sub 2 81.3 1.84 4.37 53.9 17.25 187
sub 3 77.5 1.775 4.39 56.7 20.65 185
sub 4 80.8 1.82 4.06 50.1 19.1 ' 194
sub 5 71 1.79 4.25 59.8 21.55 182
sub 6 76.1 1.825 4.54 60.3 17.95 175
Mean 78.02 1.81 4.32 55.65 19.65 182.67
SO 4.08 0.03 0.16 4.01 1.82 7.81
VE
-2.5 5 10 15 20 25 30
sub 1 9.5 83.6 90.4 86.6 83 87 83.4
sub 2 10.2 74.9 73.3 76.1 72.7 73.4 76.7
sub 3 8.4 72.2 68.5 69.4 66.4 67.7 69.4
sub 4 9.2 66.7 62.2 64.8 72.2 71.1 69.7
sub 5 9 96.5 97 96.9 85.1 84.3 92.1
, sub 6 6.8 72.2 62.3 57.7 51.7 54.9 56.6
AV 8.9 77.7 75.6 75.3 71.9 73.1 74.7
SO 1.2 10.7 14.8 14.5 12.1 11.7 12.4
Minute Volume (VE)
~ 100.0
Max VeN02 for max exercise test E / ! ! 1::::. 80.0 I fsub 1 35.9 "~ 60,0sub 2 30.3 ..E 40,0"sub 3 . 31.9 ~ 20.0..sub 4 33.6 5c 0.0
sub 5 33.5 i -5 0 5 10 15 20 25 30 35
sub 6 26.7 Time (mlns)
31.98333
% peakV02
Sub 1 65.5 73.3 77.2 84 92.9 100
Sub2 66 79.2 87.2 90.7 94.1 100
sub 3 66 73.7 84.8 94:3 100
Sub 4 86 92.4 95.6 100
sub 5 78.6 85.4 86.5 94.5 96.5 100
Sub 6 66.8 72.8 80.9 88.7 94.7 100
69.225 75.34 81.91667 89.18333 94.68333 100
VeN02
29.1 27.4 29,6 31.2 33.5 35.9
22.1 22.9 24.8 24.5 26.4 30.3
20.6 21 22.7 27.3 31.9
21.4 23.8 27.8 33.6
24.5 25.8 25.3 28 31.2 33.5
19.6 19.4 21.1 21.6 24.2 26.7
30'
VEN02 for simulation
Rest 5 mins 10 mins 15 mins 20 mins 25 mins 30 mins
sub 1 24.6 35 35.8 33.8 30.4 34.2 33
sub 2 26.3 28.7 27.2 27.6 26 27.5 28
sub 3 28.1 28.5 29.6 31.4 29.9 28.1 28.4 M~sub 4 19.5 28.3 27.5 29.4 30.8 31.5 30.6
sub 5 26.4 31.6 32.2 34.2' 32.3 30.9
36.4G --~sub 6 24.8 28.3 26.5 24.7 23.8 23.5 24.8 ','
AV 25.0 30.1 29.8 30.2 28.9 29.3 30.2 29.7 ::~~SO 3.0 2.7 3.6 3.7 3.3 3.7 4.1 3,.5 ,
"/















% V02 peak .i.
65.5 73.3 77.2 84 92.9 100
66 79.2 87.2 90.7 94.1 100
66 73.7 84.8 94.3 100
86 92.4 95.6 100
78.6 85.4 86.5 94.5 96.5 100
66.8 72.8 80.9 88.7 94.7 100
69.2 75.3 81.9 89.2 94.7 100.0
VeNo2 from max test
q;%Vo'). ~ 2f5"4-
29.1 27.4 29.6 31.2 33.5 35.9
22.1 22.9 24.8 24.5 26.4 30.3
20.6 21 22.7 27.3 31.9
21.4 23.8 27.8 33.6
24.5 25.8 25.3 28 31.2 33.5
19.6 19.4 21.1 21.6 @ 26.723.8 23.2 23.9 25.3 32.0
4.0 3.4 3.4 3.6 3.2
.:;,
3D),.
